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@ Polyamlde resin dispersions and method for the manufacture thereof. 



@) A method Is provided for t^B preparation of stable aqueous 
dispersions of non-solvated. un-nautralized, low amine, low 
acid number polymerized fatty acid polyamide resins. Molten 
resin is blended with a predetermined amount of water at a 
temperature above the melting point of the polyamlde resin in 
the presence of a catlonic surfactant which Is the salt of the 
amine of the formula: 



particles to form stable aqueous dispersions, which are 
especially useful for hot melted adhesive applications, when 
utilized in coatings, inks, and the like. 



CM R— NH {CH^^h— fNH tCH,.-J } NH, 

< ^ ""l ^ 113 2 



O 

CO wherein R represents an all<yl having 16-20 carbon atoms and 
nt and na are the same or different and each represents a whole 
00 number from 1 -3 and na is 0 or 1 . is Included in the mixture. The 
resulting mixture is then subjected to sufficient comminuting 
forces to form an emulsion in which droplets of the polyamlde 
Q resin have a volume average size distribution of about 20 
microns or less In diameter and preferably 5 microns or less. 
The resulting emulsion is then cooled to a temperature below 
m the melting point of the polyamide resin causing the emulsified 
droplets of the polyamide resin to solidify as finely dh^ded 
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POLYAMIDE RESIN DISPERSIONS AND METHOD FOR THE MANUFACTURE THEREOF 

This invention relates to aqueous dispersions of polyamlde resins and more particulartv is concerned with 

Background of the invention: 

Polyamlde resins are also prepared from relatively long chain polyfunctional acids and ritamif... a 
pan.culariy important class of polyamlde resins of this t^e are referred toTpoSrlSte^LS^J^w. 
TiCfH?" ^^'"^^ "^^-^ the preparati^ of the polymerized fatt^aS^pJKJSKe 

d^^rdrcrSs^n^s^era^^^^^ 

Ln!i^H P^P^^^^ °' polymerized fatty add pdyamide 4ins J compared to tt,e nZT^S 

The polymerized fatty acid polyamide resins are widely used In a viriety of Industrial aoDlications 
^^l„t"r"^'T P°'y^"^«« ^ especially useful as hot melt adheslves and lor^oVminX^ ^^ 
h! * coatings on substrates such as paper. An important related use of polyZ.'"ed faSr^J 

a^dS^raT ImplXToper""' '"-^ ""^ ^^^"-^ tou^gh^ss^^xS^d 

nol^tiHli^* problems encountered with the polyamlde resins and particularly the polymeric fattv acid 
wh^h h« V '=°"«e'^«^ *he methods used to apply the polyamide resins to subsS One me^d 
m^^pn r««-^?"»K"^^t'l^'' ''^ ^^^'^ polyamide resins above their melting point and thlnto apTSe 
molten res n to the substrate. This has certain Inherent problems in that polyamide resins typfeLnJtavehtah 
desSd to Slvtfm"^r ''S':^ the deformation temperetures of the suSs o7wWc^ iPiS 
desired to appftr the molten polyamide resin. The hot melt method accordingly can only be used in certain 
iTp^n^i"? ''^'T' applications require relatively expensive appn«^on eqCme^T^^e^sTof 

"'^y ^PP"cations as.rexample. Tn pSg Ano^er 

af attYi^t HoVI^SI'm ^^^^^ molten polyamlde resins is when the polyamide r;sin Is IntendeSr^ 
applied as a latent hot melt layer to be activated at a later time. An example of this type of application is where 

rsseS7thVhoTme..^T*'J° T""^"- '° " ^"'^"^ '"'^^'"^^ "" ^^^ S^'emt coSptete™ 

assembled the hot melt adhesive can be activated to hold the assembled parts of the garment in position 

soL'^V^h**^"?** ^ °' P^°'''^'"= associated with the polyanri^r^s nT couW be 

S^n JJTJf^^!fV .^PP"^'' ^"'^"^ temperatures from a solution o^a^lsSslon 

f?i^m/„r T 1 the polyamide resins. It was found, howeverm^ 

for many applications this was unsatisfactory. Polyamide resins as a class have excXnt rwSa to 
solvents and even with respect to those solvents in which the polyamide resinVarT^sSe^e s^lilS 
of^n ? f ^^'^ ^'^"^'^ to ma».e the pofy^ de reSn sl^uSns 

problem associated with solvent solutions was that the solvents which were used were relatively exoensh^a 

a^d^n^rrr-p^tr^^^^^^^^ 

res^LT^r,™* Jh^'* =°"'^"'^^t reduce, the problems associated with solvent solutions of polyamlde 

preoied^v lni«ail ^fJ.i^'^^r '"'f' °?.' °' '^'^P^'^^ the polyamlde resins. The emuIsionVwere 
prepared by Initially dissolving the polyamide resin in an organic solvent and then by usino selected 

nZ^rln ^ °' ««'^e"t solutton and water. ^e resulting ZeSSS 

t'hSS tlolu^^^^^^^^ '1';'". ''^''i^r P^«"«« °' «°'^«"ts as notod abo^^^ 

powd?|!f l^^IfHil ''^^'^ ^ "^'^r*^ * ^^^^O"' dispereions of various plastic 

powders, including polyamide resin powdere. In the disclosed method, the polymer resin w^ first 
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mechanically reduced to a powder form and then blended with water and a thickening agent This method was 
less than satisfactory. The mechanical reduction of the resins to the required particle size was both expensive 
and difficult to control and often caused thermal degradation of the polymers. Furthermore, the resulting 
thickened dispersions had limited utility In many applications because of the relatively high viscosity and the 
presence of the thickening agent. ^ 

It was also suggested in the prior art to chemically modify the polyamlde resins so as to include solubilizing 
groups to make the modified resins more readily disperslble In water. This Included, for example, incorporating 
groups such as alkoxymethyl as disclosed by Carirns in U.S patent 2,430.860 and a related patent by Watsen et 
ai in U.S. Patent 2,714,075. The incorporation of the additional groups Into the polyamide resin Increased the 
cost of the polymer and also typically reduced the desirable properties of the polyamide resins especially in io 
relation to water and solvent resistance. 

Another method which was suggested for increasing the water dlspersibility consists of fonning the 
polyamide resin so that there is a considerable excess of either free carboxyl or free amine groups. At least a 
portion of the free acid or free amine groups were then neutralized to form salt group on the polyamide resin. 
The resulting salt groups on the polyamide resin then acted as an internal surfactant which facilitates the 15 
dispersion of the modified polyamide In water. In Wittcoff et al U.S. patent 2,811.459 there Is disclosed a 
method to form polymerized fatty acid polyamide dispersions wherein the pjolyamlde is formed from a 
substantial excess of a diamine. The resulting polyamide resin is then dispersed in an aqueous solution of an 
acid so that the acid forms salt groups which act as the Internal surfactant to allow formation of an aqueous 
dispersion. In Wittcoff et ai U.S. patent 2.788,090 a similar process to that described above is disclosed 20 
wherein the excess amine groups of a polyamide resin are reacted with an acid to form intrinsic ammonium salt 
groups so as to be able to form a cationic dispersion which then is converted to an anionic dispersion by 
charge Inversion. A similar salt forming process utilizing free amino groups was disclosed in Wittcoff U.S. 
patent 2,824.848. In Wittcoff U.S. patent 2,926.117 there Is disclosed a method wherein the polyamide resin 
formed with a deliberate excess of acid groups Is then dispersed In an aqueous medium containing an alkaline 2S 
substance to thereby cause formation of salt groups to act as Internal surfactants. 

The above described methods for preparing aqueous dispersions of polymerized fatty acid polyamldes 
where the polyamide is synthesized with substantial amounts of free amine or carboxyllc acid groups, which 
are thereafter converted to their respective salt groups, is a relatively effective method for initially forming 
aqueous dispersions, but the dispersion have limited stability and are not satisfactory for use in many 30 
applications. These processes require the presence of substantial amounts of free acid or free amino groups 
for the salt formation. This has a definite adverse effect on the properties of the dispersed polyamide resin. The 
polymerized fatty acid polyamide resins are especially useful in products such as hot melt adheslves. water 
resistant coatings, printing inks and the like because of their physical properties including high strength, 
excellent flexibility, water and solvent resistancy, and the ability to form smooth non-tacky coatings. The 35 
optimum desired properties are achieved by conducting the amldatlons so as to cause as complete as a 
reaction as possible. This requires that approximately stoichiometric amounts of the starting dlacld and 
diamine be employed and that the reaction be conducted so as to allow for complete reaction and formation of 
the amide groups so that the final product will have a low amine and low acid number. The presence of 
substantial excesses of either reactant or the incomplete reaction, as required for the prior art salt forming 40 
polyamide material, inherently reduces the chain length and the resulting strength and flexibility of the 
polyamide resin, it is also highly desirable in many applications where the polymeric fatty acid polyamide resins 
are employed, such as in hot melt applications or in coating applications, that the polyamide which is used be 
stable with regard to temperature and storage and have a narrow melting point range. These particular 
properties are best obtained with a completely reacted polyamide resin. TTie polymerized fatty acid polyamlde 45 
resins with substantial amounts of free acid and amino groups such as those used in the prior art processes 
are unstable for these applications in that the modified polyamide resins continue to react during application 
which causes Increases In the molecular weight, increases in the coating viscosities, and changes In the 
melting point. A still further problem encountered with the method wherein the salt forms of the polyamlde 
resins are used is that the salts tend to decompose during application and the resulting material when applied SO 
becomes undesirably tacky. This is particularly undesirable in many applications such as in printing Inks and 
protective coatings. Furthermore, because of the relative Instability of the materials caused by substantial 
excess amounts of unreacted polymerized fatty acids In the polymer the fatty acids can be liberated from the 
polymer and cause exceptional tackiness and undesirable degradation of the desired properties of the 
polyamlde resin. Because of the problems associated with the polymerized fatty acid polyamlde resins having 55 
the salt groups formed as part of the polymer, the aqueous dispersions of these particular types of resins have 
had no substantial commercial success. 

Accordingly, it would be highly advantageous if a method could be provided for forming stable aqueous 
dispersions of non-solvated. un^eutralized. low acid, low amine number polymerized fatty acid polyamlde 
resins. qq 

SUMMARY OF THE INVENTION 
A method Is provided for the preparation of stable aqueous dispersions of non-solvated, un-neutralized. low $5 
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amine, low acid number polymerized fatty acid polyamlde resins comprising the steps of 

(a) muang molten polyamlde resin with water, at a temperature higher than the meltlna temDeratura of 
the resin In the presence of a catlonic surfactant which Is the salt of the ^^V^^Sl^^ 



R_>iH (CH >— (NH fCH^f- )— NH, 

1 2 3 



where n R represents an alkyi hav.ng 16-20 carbon atoms and m and nz are the same or different and 

Z^l^^lZ emulsion of the liquified polyamlde resin In water and stabilizing a dispersion of sondifled 
particles of the polyamlde resin in water. ^ f ^ 

polyamlde resin, surfactimt and water during said mixing to 
comminuting forces sufficient to cause the formation of an emulsion containing droplets of the llqumed 
polyamide resrn in the water having a volume average size distribution which Is less than 20 um and 

(c) cooling the emulsion to a temperature which is less than the melting temperature of the polyamlde 
resin to form a stable aqueous dispersion of finely divided polyamloe resin particles in water 

..K ^"^^J*"® ""^^ ^^^^"9 ""^^ with xvater in the presence of the surfactant 

although It IS possible to contact water with solid resin and then heat the mbcture to a temperature above th^ 
melting temperature of the resin to liquefy it. 

In the preferred method of this invention, a polymerized fatty acid polyamide resin which has been prepared 
so as to have a low acid and low amine number is liquefied by heating the polyamlde resin to a temperature 
where it is at or above its melting point. The liquefied polymerized fatty acid polyamide rasin Is then blended 
with a predetermined amount of water which is heated to a temperature such that the resulting blend win have 
a temperature above the melting point of the polyamlde resin. A catlonic surfactant which is the salt of an 
amine of the formula: 



R-NH— <CH^f— (NH— fCH.-f- >_NK, 

1 2 ^3 ^ 

wherein R represents an alkyI having 16-20 carbon atoms and and n2 are the same of different and each 
represents a whole number from 1-3 and na is 0 or 1 is added to the mixture in an amount which will promote 
the emulsrfication of the polyamide resin and water. The resulting mixture is then subjected to sufficient 
comniinuting forces to form an emulsion In which droplets of the polyamlde resin which have a volume average 
size distnbutlon of about 20 microns or less In diameter and preferably 5 microns or less. The resulting 
emusion is then cooled to a temperature below the melting point of the polyamide resin causing the emulsified 
droplets of the polyamide resin to solidify as finely dMded particles which are dispersed uniformly through the 
aqueous phase. j » m 

There is also provided in the present Invention a new dispersion which comprises dispersed particles of a 
nonsolvated. un-neutralized. low acid, low amine number polymerized fatty acid polyamine resin having a 
volume average particle s[ze distribution of less than 20 jun water and a surfactant which is the salt of ttie 

amine of the fomiula: 



R~N'K~+CH^f— tNH KlH^i-- y~ NH^ 

^ ^1 2 n2 n3 2 

wherein R represents an aikyi having 16-20 cartoon atoms and m and na are the same or different and each 
represents a whole number from 1-3 and na Is 0 orl ; said dispersion containing 20<Vb-60tVb by weight of said 
polyamide resin with the particles thereof being uniformly dispersed in the water to form a dispersion having a 
stability against separation into separate phases at ambient temperatures In excess of 24 hours. 

The resulting stable aqueous dispersions of the polymerized fatty acid polyamide resin which are obtained 
are especially useful when applied as coatings for hot melted adhesive applications, or utilized in coatings 
inks, and the like. ' 

DETAILED DESCRIPTION OF THE INVENTION 
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acw po^amfcJe resins which aro suitable tor uaa in til^ !^ **"'"® ""•"bers. The polymerized fa«! 
prepared by generally weo known mlSo^s' »»» commel^S; J 

matenais. The fatty acids can be polwnerb^^?^„^ * ''""^^^ 



monobasic 0-15<Vb by wt 
acids 

(monomer) 

^38 dibasic acids 60-95<Vb by wt 

(dimer) 

C54(orhigher) trlmer acid or 0.2-35<yobywt 
polybasic 
acids 



10 



IS 



20 



can be used In tlie orpnaraHork 

and aromatic dlcarboxylic acids. RepresentXof sucrLirw^^^^^^^^ »«P''«««- cy^'oSSc 

carbon atoms. Preferred especially aretheaii^pnLTi™^. °'„^"^^ diamines having from about 2 to 20 
diamine. If-cliamlnoproapL.^TrJ^^Su"^^^^^^ 

^ '*-*'-'"«tf'y<«"«bls(cSohS?^^^^ ^ P-'^^"« 

glycol diamines. Isphorone diamine, isphthaiyl Sn! kn"^ ^•2-^'f-f'^^y>='of'exylamine) propane, poly- 

lamines). l.'f-bls-C^-amlnoethyObenze^e nCeS«hlT f ^'amine. cyclohexanebisf^ethv- 

~:"P7"'^» all prepared'by weT knc^m JKs^^^^^^ 

partculariy are the straight Chain aliphatic ^nesomo^ nTr^ are commercially available. Prefe^ 
hexamefhylene diamine, and cWco^lphaWc S^el Lnefbll^"^' ^'"Tf^^^^^"^^ ^"'y^"^ diamine^ 

In the method of the present invention it i, ^.^k." *®P"='^'y -"'8thylenebis(cylcohexylamin9> 
material which Is the r^^sult o Tcom^^^^^^ 

difficult, If not impossible to reach a nArfo,.t kTi Vv POlyamine resin were each 0 However it i« r^^Z 
I. was found, hov^ever. th;t mTp?^^'^^^^^^ 

o.nteres.tonotethatinthisregard.usingthe^fof^li'^X^rfSri^^^^^^^ , 
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,„mepHorar.ont.epo^.3re.ns.a,j9.ow^^^^ 

are cfirecthr rented to the ^^fdeSeW^ reaction. For the above reasons, 

involved in the polymerteatton reacUon ^J^J'* *J^^^^s fiM ^tal dicartwxylic adds and tt»e 
approximately stoichiometric amounts of the poh^e^ S--^ ^ ^ prepare the 

lOO'C to 300-C for 1-8 hours. invention, the polymerized fatty acid polyamide resin is 

in the preferred dispersion process of me present irwe^^^ p y ^ ^ preferaWy to a 

initially dquified by heating the polyamide J° •^Vj* 

Tempi^^re of at least 5' above its J^J^e^^^^^^^ a Jrctective blanket of Inert 

resin The liqullioation process is preferably conducteain a «a^^ polyamide resin will vary 

sudS M nitrogen. The melting temp«ratire of ^Z^^^^^^'^reS^^ P^'V^"'"' 
S^slderably depending upon the P^'="^„ ^^"^['tSe^^^^^ 

Typically. h«Wever. these polyamide resins «riO m^^^^^^^ ml temperature to wWch the molten 
J^h^rSf water to somewhat j^^^ 

'r:Srevesse..water.hea.dt^^^^^^ 

of the polymerized fatty add polyamide rasm which « » m o»p ^^^^ may be required to be 

melting point of the polyamide „h_-rized fatty acid polyamide resin, or 

invention is a catioaic salt of an amine of the formula. 
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represents a whole number from -3 and »^''"''J~„ ^e explained below in greater detai and ^ 
er^ulslficationofthe molten po^ldere^h^*^ ,„ water. These substrates^ 

ro^^ffi^ Su^retamlne 0-aO. .etamlne OT. and .etam.ne TKT 

'^rsT^SutnUedlnthepresentlnveJo^^^^ 

resin or to the water to be used in the J.*;^*"^^^ surf actant employed Is based on he 

the water because of the relative ease °l«<*'^*5°"^!f^^^ present in the final dispersion and on me 

ar^unt of me polymerized fatty acid Pf^JJ^'-l^J^^rlS? o^^^^ ^ obtained when me suj^ 

PsSfn^nroSSiLSoTtori^T;^^^ 

c^SSoutr process of me present « 
id^ter and the surfactant are 

temDerature of me Individual components and me "^"^r^^^^^ equipment utilized in me InWa^ 

ioT^n'el^ed fatty acid polyamide resin. '"J^t^^JXiiirLsC^ P'"'"-*"^' '^?'''''°"HtKl3 
blending step likewise be heated to appropriate temperatures ro P^^ polymenzed fatty acid 

Dol^mide resin on me equipment and a cooling of ,he resulting mixture of materials 

in diameter, and more preferably 5 or iess micrui 
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a number of methods, such as sedimentation or laser light scattertng techniques. The particular type of 
apparatus used for applying the comminuting force to the blend of the polyamide resin, water, and surfactant 
to some extent is a matter of choice and can include apparatus which operates on the basis of shear. Impact 
or a combination of these process steps. The equipment includes commercialiy available apparatus su^ as 
homogenizers, submicron dlspersers. emulslflers» colloid mills, ultrasonic sound mixers and the like. In 5 
general, it Is preferable for process purposes to run the blend through the comminuting equipment for one 
pass in that this facilitates the manufacturing process. It should t>e appreciated however that the blend may be 
sent through the comminuting equipment for a number of passes in order to obtain the smaller size droplets. 
In general, the smaller the size of the liquid droplets the more stable will be the resulting dispersions made 
from the emulsion. iq 

The final step in the process of this invention concerns cooling down of the emulsion to a temperature below 
the melting point of the polymerized fatty acid polyamide resin so as to cause the finally divided droplets in the 
emulsion to solidify into finely divided dispersed particles. The cooling is preferably conducted in a relatively 
rapid fashion so as to prevent coagulation of the particles during that portion of the solidification wherein the 
droplets become semi-solid and highly adhesive. Cooling of the emulsions prepared at super atmospheric IS 
pressures can be rapidly performed by pumping the emulsion through a heat exchanger or the like. 
Alternatively, or In addition to using a heat exchanger, the cooling can be caused by evaporation of water from 
a reduction In the pressure. 

The resulting dispersions which are obtained according to this invention are characterized by having 
exceptional stability, in the methods used in the prior art, when low amine, low acid number, polymerized fatty 20 
acid potyanriide resins of the type used in this invention were dispersed using the salt forming technique, the 
resulting dispersions would rapidly separate into a cream like layer containing a high concentration of the 
particles of the resin and an essentially pure water layer in a matter of a few hours. 

The polymerized fatty acid polyamide resins dispersion prepared in accordance with the present invention 
do not separate even when allowed to stand at ambient temperatures for twenty-four hours or more. 25 
Accordingly, for purposes of this specification the term 'stable* refers to the stability of dispersion which 
when cooled to ambient temperatures, that is. room temperatures, will not separate within twenty-four hours, 
it has been found however that the dispersions prepared in accordance with this invention typically will be 
stable over extremely long periods of time with stabilities in excess of six months not being uncommon. 
Furthermore, the dispersions of this invention do not require that the starting polymerized fatty acid polyamide 30 
resin be initially solvated In a strong solvent or that the polyamide resin be formed with excess amine and acid 
groups to allow for salt formation as is required in the prior art methods of forming dispersions. A further 
advantage of the polyamide resin dispersions of this invention is that the dispersions, once formed, can be 
freeze-dried resulting in a finely divided powder which can be redispersed with minimal agitation to reform a 
stable dispersion. The excellent stability of the dispersions of this invention are further shown by the ability of 35 
the dispersions to undergo repeated freeze-thaw cycles without causing a breakdown on the dispersion. I^ore 
Importantly, however, the resulting properties of the coatings, inks, hot melt adhesives, and the like made from 
the dispersion of the present invention are superior in over all properties to that obtained with the dispersions 
made according to the prior art techniques. 

The polymerized fatty acid polyamide aqueous dispersions of this invention can contain in addition to the 4(7 
above-noted materials various additives. One particularly useful type of additive are stabilizing agents to 
prevent flocculation of the polyamide resin particles. Typical stabilizers Include lignin derivatives such as 
Induiin W-1 (Westvaco). The amount of stabilizing agent employed can vary in amounts from O.Wo to about 2f¥a 
based on the weight of the polyamide resin. The polyamide dispersion may likewise contain other materials 
such as viscosity modifiers, plasticizers. dyes, pigments and the like, in this regard, it should be noted that the 45 
excellent stability of the polymerized fatty acid polyamide resin dispersions of this invention allow substantial 
loadings of additives without adversely affecting the overall stability of the polyamide resin dispersion. 

T(ie following examples are given by way of further illustration of the present invention and are not Intended 
to limit the scope of this Invention beyond that of the subjoined claims. 



Example 1 

An aqueous dispersion of a polymerized fatty acid polyamide resin having a Ring and Ball softening point of 
1 1 S^'C and an amine number of 7 and an acid number of 1 (commercially available as UNIREZ 2646 from Union 55 
Camp Corporation, Wayne. New Jersey) was prepared as follows. 

The polyamide resin was heated in a closed resin tank by means of an electrical resistance heater to a 
temperature of 181**C. at which point the polyamide was completely liquified. 

In a separate tank an aqueous solution containing 0.9 percent Jetamlne DT (commercially available from 
Jetco Chemical Inc.. Corsicana. Texas) an amount of aqueous hydrochloric acid sufficient to convert the 60 
Jetamlne DT to its cationic form and about 0.1 percent of Induiin W-1 (a stabilizer available from Westvaco. 
North Charieton Heights, South Carolina) was heated to 11 2° C. 

The liquified polyamide resin and the aqueous solution were initially blended together in a mixing tee in 
about equal weight proportions with the resulting temperature of the mixture being about 125** C. The crude 
emulsion was then fed to a Chariotte colloid mill, IViodel G-5, and subjected to a single pass through the mill. 65 
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The resulb'ng emulsion was cooled In a heat exchanaer to below ioo«r «n 
temp^tura^He standing. Tha rasulMng aquaous a'nSllS^n <S:tr^^^^ 

resm. Tha particles of the resin in ttds dispersion had a volume averaoT^^SiS^^!^ polyanude 
less than 1 .1 microns, 50 percent particles less than 2^0 mirrn^ »!S distilbution of 10 percent particles 
5 microns. The resulting aqS^us SSSon^^^^J to sS S^S'Slf iST than W 

^ Surphrs'^nT-^- p^- 



Example 2 
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Example 3 (Comparative Example) 



Claims 



R— NH— (CH f— (NH— (CH--)- )— KH, 



(b) subjecting the mixture of the polyamide resin, surfactant and water durina said mhrhv. tn 

'T' *° '^"'^ emulslon^St^n,ngXle^«2 

hqu-fled polyam.de resui .n the water having a volume average size distribution whil h leS tlS,^ 

(c) cooling the emulsion to a temperature which Is less than the melting temoerature of th- 
polyam,de res.n to form a stable aqueous dispersion of finely divided JSSSJe ^^TS^s^n 

tempe^raTuZlorhricS^t^^^^^^^^ " "^"""^^ ^ to above its meHIng 

. nrJT! f*'^'''<^'"9 1° 2 Wherein the water is heated prior to contact with the molten resin to 

atCfs' c ^bovf thr'n^^^^" r"'"' '»"'P«'«"re for the polyaSde reS prSb J 
at least 5 C above the melting temperature of the polyamide resIn .i^«i«>«iDiy 

restn teTh1nfnu^fi»;,t?h*^*?'*'^ l*""'*"" " ««'ntact;d with water and the surfactant and the 

1 mo?h«H '^^ """^^ ^° "^"^^ "'^'""S temperature of the resin. 

te^pe^turrh.raraSyc^a^'Ce'lSSa « 
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« Z'J^V"®^^ according to any preceding claim wherein the surfectant ts orasant in «n 

0^ to Z(m by weight based on the weight of the potyamlde resln.^^ ^ ^^"^ 

8. The method according to any preceding dalm wherein the emulsion Is fomied with rfr»ntote h«rf»» - 
volume average particle size distribution of less than 5 pm. droplets having a 

9. The method according to any preceding dalm wherein the commlnutina to form tho «m..iei^« i- 

10. A stable aqueous dispersion comprised of dlsoersed oartlcles of a nnnc^w**^ . ^ » . 
dlstnbutton of less than20^ra water aiuJasurtactartwWchlsme salt Of »^ 



to 



R_NH— tCH2f-— <NH— <CH f- ^-nH, 

1 ^ "2 "-a 2 



wherein R represents an allQfi having 16-20 carbon atoms and n, and ns are the same or different and 

of said pobjamide resin with the particles thereof being unlfomily dispersed In thrwaS^to 
f^^;^^^^^ reparation Into sepa^e phases at ^blent temJe^S^^^^^ 2^ 

It. A dispersion according to claim 1 0 having the further features defined in any of claims 6 to 8 

cl^JiftfgL L'hn^^^^^^ *° or 11 or of the product of a method according to any of 

claims 1 to 9 as a hot melt adhesive, as a coating composition or as a printing lnl< binder 
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